myo-Inositol oxygenase from rat kidneys. I: Purification by affinity chromatography; physical and catalytic properties.
Using the technique of affinity chromatography on a myo-inositol-substituted Sepharose, the myo-inositol oxygenase from rat kidneys was purified to homogeneity. The active enzyme contains iron, most probably in its divalent form. Electrophoresis on polyacrylamide gel containing sodium dodecylsulphate causes the cleavage of the enzyme protein into apparently identical subunits with a molecular weight of approximately 17,000. The smallest active unit consists of 4 subunits, and is in a pH-dependent equilibium with species consisting of 8, 12, and 16 subunits, respectively, which all show the same specific enzyme activity. In the presence of oxygen the enzyme is highly unstable; at the early stages of inactivation it can be reactivated by reducing agents like NaBH4. Under anaerobic conditions or under the influence of Fe2-chelating agents, the enzyme is also inactivated; this inactivation is caused by the loss of iron and concomitant cleavage into the subunits. It can be reversed by incubation with FeSO4 in the presence of air. If myo-inositol and FeSO4 are present, the reactivation involves an oligomerization to the species with 16 subunits with the uptake of 8 gram-atoms of iron per mole of this species. The enzyme reaction follows Michaelis-Menten kinetics; the Michaelis constants are 4.5 x 10(-2)M for myo-inositol and 9.5 x 10(-6)M for oxygen.